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FOREWORD 
This document presents work performf~d by Northrop Services, Inc., 
Huntsville, Alabama, while under contract to the Science and Engineering 
Directorate of Marshall Space Flight Center (NAS8~31644). This task was 
conducted in response to the requirements of Schedule Order 1.7.5, Amendment 
No.1, Task No.1. Mr. J. R. Redus, EL-24, is the Technical Coordinator. 
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Section I 
INTRODUCTION 
This document contains Volume II of a set of three volumes which describe 
the SRB-IIID program. Volume I contains the SRB-IIID engineering description 
and users information manual, Volume II contains the sample case prediction, 
and Volume III contains the program listing and programmers information. 
The sample case presented in this volume is an asymm~trical eight sector 
thermal gradient performance prediction for the solid rocket motor shown in 
Figure 1-1. This motor is the Thiokol TC-227A-75 grain design and the initial 
grain geometry is assumed to be symmetrical about the motors longitudinal axis. 
Thermal data used in this sample case were furnished by HSFC.* 
* Winkler, J. C., "Results of Thermal Effects Study/KSC Hot Case", Northrop 
,{C~,. Services, Inc., Huntsville, Alabama, Informal Memorandum, 9275-76-60, ~J' June 16, 1976. 
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Section II 
INPUT DATA 
The input data used in this sample case are reproduced in Figure 2-1 
exactly as they were read in. The sector thermal data are shown as the last 
few cards in the list starting with the variable NSCTRS. 
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NORTHROP S-E~RV-I~ES'·IN~. __________________ -_~TN~-~1.;.6-7:3' ,---.... _-. --~ 
C~~D IM.GE UF INPUT DATA roR CASE 
CUHTKOL DATA CARDS 
SINPUTI 
TITLLII'_bHSRS·,I"HID SA"HMPLE C"HASE I"H9 SECT,'ltOH THE"HRMAL ~, 
TITLEIS'-oHRAOIEN,'HT, 7/,.H7. 
I~"LOT·I, 
NSCAHO-I, 
til TOT-7lSII., 
JENU 
ISp! U4TA (AKDS 
IIIIDATA 
AINCINII'-Q.O'II •• 1'I'II'.77I,I~3.919.~03.0~S,~Z1'CS,.1Z1.Q'I,~'3.20~,12 •• 19I, 
7~ •• 33b.'~o'3~4."~.8JI.&S~.781'IO~U'791.luB~.17a. 
HCO-I08~.'71 • 
ANOII'-ISo".O. 
RF I I • 1'- ' 
72.J~~.72.3ij~.7Z.l8~.71.31~.72.ZI~.72.21~.1Z.ZI~.12'll~'7Z.11~.1Z.11~.12.21~. 
RnIZ.I,. 
72,180"2.13:.71.l~~.'I.ll" 
R I I I .11-
za.12 1 'Z'.IIQ,Z'·IIC.28.,8c.lO·7S0.31.ISS.ll'ISS,lS.,S~'l:,7S0.ll.ISS,31.IBS. 
Hi! 1201'-
30·'IO.31.S'7.~O.32C,11.'80. 
SAII'-llb.7.I'~Z7.0SI,71 •• l3', 
S811'-II •• 171.127.C'I.7~ •• 3~'. 
DELl-,S., 
H .. H-ZOI.I~. 
SI.TSHNII,_3 0 3,O, 
i(PI.At;E-IS. 
"H-I" 
40I1ti-9:1 •• 
STAilE-O.C, 
DHI-'12.0, 
ill.-I, • 
O~I-YO •• 
AONH_':I •• 
UL!,F-O.CI. 
AI(UII'-So:O" 
AKRI1'-O.131Bl,O·35, 
A~MIl"-O.;3783.a.3S. 
Ic'EFTEH_bC.C, 
i)L"rE,t1-C.:. 
SIGi/4AP-O.\)(1097S. 
A'SLOTI1'_C.~l7S3.C.3S, 
SI. TilHHII' _lol., 
OEL'-O.Cbl'lS, 
C,,-O,'S95, 
OEI.II-2208I , 
EHIlAR-a.OC78, 
Figure 2-1. SAMPLE CASE INPUT DATA 
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[R~Apa'::.Ij" 
PO~t;AR.'l~ •• 
PA.iI~.778. 
'A~HNAa29.~ •• 
h4"NSaZo.07. 
"SU~HG·Z7.8!;". 
"'f'CO/l--lJJS, • 
"'P .. -5. 
PHS'III-I~.77.~~S •• 810·.B"8 •• 8': •• 
'IH[PHII"C.a.o.zs.~.~O.C.7S.I.O. 
N.SS.lS. 
NCST"-7. 
PH£SSII'.: •• Zcc .... a~ •• o:: •• IOC •• ICU; •• ZQO= •• 
TtJHijll'·S9~' •• S98 ..... ~5 .... 'II •••• I.l •• Z •• 191 •• 
• "~GII'-17.9 •• za.o9 •• 28.217.2Y.JZZ.28 ... ~ ... Z·28.~S •• 
G.MAGII'.1.1591 ... I.IS9ll.I.159Sl.I.IS,72.1.IS992.Z.I.1'~II. 
CSTHII,aSJ7z.z.50, 9 ".SIO'l·7.SII""SIZS ••• 2'Sl l l." 
STFLAG-I •• 
DlLTS'-C.2S. 
OELTSS.Z.J. 
PHflSS.'I.J. 
ilELTlO·~.SJ. 
""TITOal.;:. 
TIMAX a I23.0. 
TS t· I •• 
ANIT~-2.c. 
Ar~2aI7.,. 
T"lTtX-II.l. 
DEal"S,o~S. 
0'.5 ..... 3. 
NCON'-I. 
PRTf'LG·I •• 
PHI·Z9.SS •• 
IISUBHG·I. 
T'lall'·Z5l~ •• lSI"",~5~1 •• S'l7 ••• 'Bl •• 798s •• 9Z"S.,2·IC~70 •• 
TA2Slll·8Sl •• ,787 •• 292 ••• J88~ •• SJl"','Z"0 •• 7"17 •• 2·B •• '" 
TAUN811'·O •• l ••••• 9 •• IZ •• I!;·.ld •• 2~·ij.SO •• 
THSUilIII· .. 1.5 ... 3. 8 ........ 'Ilh •• 'I8 ..... S.\: ... 8.0. 
rXSUB'II·~.C.I.O.l.C.22.0 ... 0·~ ... C.S."'I.12. 
NPSUB-7. 
NPA-ll. 
TN-1673 
TIMEp.III.C.O ..... B •• 12 •• I ••• 2C •• Z .... Z8 •• l2 •• l ••• 'ID ........ 'IS· •• 2·.S6 •• 60· .... •• 
6ij •• 72 •• " •• BC.,8~ •• S~ •• 9Z •• 96 •• IOC •• loa •• ':~ •• IIZ •• 11 ••• 12: •• IZ'l •• 
Icoe •• 
TaLPA'I'.I ... 77S.I ... 7c8.1~.~'J.I~.ll2.13.'2S.,2.91Z.12.19~.11.3c •• la·l2.' 
9.3~ •• a.171.7.1~J ••• 26~.s.l~.~.s.l.7l6'l.C~9.Z.~51.'.9~'I.I.S21.1.'7~. 
l.'OJ.o •• 8'.O.507.0.l7S.~.21S.C.201.0.1 .... o.,~~.e.c76.~'CS6.2'C.D3S. 
NGEOHD-SO. 
TaUHDCI'-
'OOC!!O'O , 
·!tOOCO~O·OI. 
• 1IeCCO~O·01' 
·10~OO~O·02. 
·IZ81000·02. 
• ,6':01)0·02. 
.,1810')0·OZ. 
Figure 2-1. 
.IQ~CO:lO·C'. 
·/tCJ-;C.:.:s·CI. 
• &alCCO!}+DI. 
• \0 11 1,,00.02. 
"Jeaco"·J2. 
• 10'1 ~CC·02. 
.19~:~c;a·Q:2t 
.2CCCUO:l+O" 
• 7:.. .:.c~co+;d • 
.~;;~O"OO·"I • 
.11,C/£;:>0·,,2. 
• I~¢O'CC+"l. 
.I7;;e':':Jo·"l. 
."60(lCO·0 2 • 
.J:CO:l::O.:J 1 • 
.8::;COOOO·~h 
• 95Cihl ... .:.~ I • 
• II 8 1,J(.IU+C2 • 
• I"SI "Li;:.o2 • 
.'7 8 10"",.,,2 • 
.19'l8~Il·c2. 
SAMPLE CASE INPUT DATA (Continued) 
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.asoo,ao·r.I. 
.99'0000·01 • 
.12000.:.0·02. 
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.I800000·0Z • 
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• ,zOO!1CC'O':,z. 
• ,lOJOOOO'~2. 
• "0~COj"'02. 
"eMile ". 
• 19'3'25+:\ •• 
.,',z5szS·O·' 
• ,7,9'12'1+0&' 
., "·:lS&3'1'C6. 
''fB''IBSI':!S. 
'~3'B6a,·as. 
·Z"S'S51'05. 
·P9 289IS'C5. 
•• ,72 9 03".,,5. 
''''1'1 9 9825'0'1. 
116£:Ul1l-1 a 2,z. 
.Z2::t~~·02. 
.J2Q:,,:w·02 , 
.'t2u~~:::·C2. 
• 19 92It'9+Q6 • 
.,B'271!7+u6, 
,, 70'11>'17'0', 
.121>8":,S'06. 
.9S5'62S+0S. 
.'I3'1850.·OS. 
.23129211'05, 
• ,727,,,,.,OS. 
·'C3'111119"05. 
• 28i~6'50+0'l. 
.Z'IC6C:O!)·C,2 • 
.,1'1,,0';'00-,2 • 
.'I3''I7Q!),~2 • 
.1996.75-0'. 
,, 85 t2;.15'O" 
"SSI(;,2~.(jIo. 
• 123861 "''''. 
• 8''1,,911,u S , 
.'112728,."S. 
"S'I'I226.,)5. 
.15S512 9 1'3S, 
.YO,z8.S0!)+!)'!. 
.3'1158'18+03. 
.2'OOC::·~·t,z. 
.3·QO:)",,·c2. 
.'I3 657')0+'!2. 
,'997799+~/ir, 
,, 8 C7'1 8 7+06 • 
.,'I"1076·C" 
.1I2:1,SI+C/ir, 
.7 .. U62 9 '·05 • 
.32 I1 ,,z97':>5. 
• ,8U823'1)!:!. 
.1'IZ7Ju'l,+OS, 
• 75'71199'0'1, 
.7"Z 93 9'15-(j5 • 
TN-1673 
.ZBOCOCC'!!2. 
.31100000'02. 
.19·2,zJI.~" 
• 17 •• 13 7 • 0' , 
.''I3't:llS+O·i 
.'::'9 .. 236'~" 
.6738955'OS, 
.310'1130+05. 
0I9'Z'I7"'05 • 
'13Z5'05'·OS • 
.6:;'107009·0'1 • 
T.UI-III.·O.,2 •••••••• 8 •• IO •• I,z •• I~ •• I ••• 17 •• '8 •• I' •• ,zC •• 20. 67 0.21 •• 2Z •• ,z3 •• 2'1 •• Z ••• Z~"29.'I6.S0 •• 
• 8,." I I ,. 9 27'" • "011 •• ''iH •• I 0 l5 I. r I.'S" • I i9 8 8 •• IIl9 7 •• I' 7 Z9 •• I 2'!1,. •• IZ 239 •• IZl~ •• ,'ZS5' •• IZ'29.,IZ~5C •• ,:5~a •••• 'I' •• 550C •• 'I6'1 ••• 2892,,"'I' •• ,z.0.0. 
AaI-l8111·1'I,zC",,"696 •• ''f7.8 •• ''f'l87'''l,.~ •• 'l26l •• I,zZ89 •• ,, 300.,'7Z6 •• a6SC" 
73'0 •• SSO~ •• 305~.,9·a.;. 
~CHINP-3J'26'1Z.''I. 
VC,.I"P·'Qif"'I20 •• 
VC" I HAs'l'" 00 I .. 
VCNI"S-S99'1,9 •• 
VFHO-ZOl)I1.9S.I. 
YFNO.5CSIZ" • 
VF"IU-Z6'1736 •• 
v,.Nlla a Z'10390 •• 
N(lI::UII'-32, 
IIIiEUI :21_ 
NliEO I 3 I-l'" 
IIIiEU I 'I ,-,z ... 
NliEOI 51. 2l. 
N(iEOI ". 23. 
IICiEOI 7I.Z'I. 
116£01 8'-,z' .. 
NG£UI 9). Z3. 
llCiEO'IO). 23. 
"IiEOI',Ia,z3. 
N6(0I,,z"Z3. 
'ldEOI'3). Z3. 
'/6EU,,'I'- 1&. 
NliEUI'S" 19 • 
• ,.URT II'. 
C.2592 6E O'l,0.2I>'22E :'1.0.26622£ :'1. 
O.,2 1t 3"'IE. :'I'O·2,7a U ;)'1,:.30S52E C'l'c,.3:SSZE O'l'0.,z633"E :'1'0.29706£ :l'l. O~305S,z£ ~'1.0.3~S52E Q'I.O.300,6( ' ... ~.3'3e5( O'l,0.5'073t !)'I,O.S~S76E 0'1. 
RPL 1',,'·0 •• '.',z.,3 ...... 5 ••••• 7.,9 •• 8.8.9 •• 'O •• " •• ,Z •• I'I •• 16 •• 'II.,'9.~,,z0., 
2,z',,z" •• 26 •• ,z8 •• 30.,3~ •• J .... 3 ••• 38 •• 'IO·''!2.' .. 3.6 .. 7,'Il.6~7. 
ALPPLII.,)·,8e.5,,8 •• a,,93'1.,99 .... 2C5.6'ZI,.9,Zly.2.2Z'I.5.2JC.S.2lS~8.237." 
2'13'3'2,,9·"Z55.9'268.S.Z81.0'293".299.9'306'2,l'8.7.3,11.3.3'13. 9 • 
3S •• ".l.9'0,lMI·'.l''''I.'IO •• 7.'I'Y'3'''31. 1I ,'''''I.'','I5'1.7,0.0, 
R,.LIItZ'. 
0.0 • C.2aO~eE !l'. ;.'I~:~O£ .1. C"OOCCE el, e.8CQCCE el. C.IO~D~E ;)2, 
0.12000£ ~2. 0.1'10::£ ~2. O.I'C::E w2. ;).,&CCOE 02. ~.2~Q!)CE ~,z. :.,z,z000£ :lZ. 
Figure 2-1. SAMPLE CASE INPUT DATA (Continued) 
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0.2'100 .. £ ~Z. C.26:lC:: E w2 • ~.Z!I:;\l:E ..;2. J. n:ccE eZ. ::. l2 0:!OE .,2. ,:.3'1,0'E o~. 
O.loOO~E J2. :.380(;::£ :2. 0.'1::;;:10£ '32. :.'IZOCO£ C2. 0.'132.'1£ '32. C.'I327'1£ ·02. 
AI.I'PI.II, 21· 
0.1 82'OE ~3. :'19S'I7E :3. o.ZeS,'I£ ~3, O.Z2'J.CE 03. 0.Z 3317£ 03, C·Z'!!;7'1E 03. 
0.Z;&3:£ ,3. :.Z7CIi7£ 0:3. C.28l'l3[ ~ 3. 0.290:;0£ 03. 0. 3 ;:8"-7£ 03. ::.32113£ 1)3. 
Q.ll170£ 13. C·3'1.z7E e3. a.3SS83E :3. !h371'1CE 03. ... .l"397E 03. C.3HSlE 03. 
O·'IO'I~E .,l. C·"ZI·'£ :.J. a·'Il'l2lE t:,l. 0." 'I'6,)E 03 • Co '!!'!'I 7'!.E :ll. {~. 0 • 
If PI. 11.31.~ •• 2 •• 'I"' •• 8 •• IO •• 12 •• I" •• I ••• 18!.2: •• 2Z •• 2".,2'.~28 •• l'J •• l2 •• 3'1 •• 
30·.38·.'I: •• 'IZ·.'I3.3Z".'I3·33'1. 
ALpPI.II'31·Z"8.5'Z35'2'232'Z'2l".~.Z'IC.6'ZSI'Z'2'Z.0'27Z.,.Z8 3.3,2 9 1.".2'6. 7 • 
3:7.:.3IS.l.3ZI.7.lZ7''I.l35~e.l3¥.9.3''s.2.l'''.S,Zh~.7.-lle.2.-3" •• Z. 
-"S".O.~.o. 
"1'1. I I • 'I I • ~ •• 2 ...... /0 •• 8 •• Ie •• I 2 •• I " •• I It" • I II •• 2 C •• 2 Z •• 4:" •• Z b." 2 ~ •• l., •• 3 Z •• 3" •• 
l ••• l8·.'IC· ... Z •• 'Il.l2'1.'IJ.l3'1. 
AI.Ppl.ll''''·18Z'I.I, ... 7.Z07'2.ZI9.e.Zlz.".Z'l'l.9.2S7.S.27~.1.2~~ ••• 29!i.Z.307.e. 
l2C'3.33Z.9.l"S.5.3~!I.C.37C.'.383,Z'l9S.7."Qj.l'''Z~.9.,,3l."'''''''0' 
'IS'I.o.:.O. 
NI'L.II.SI. 
o.u • ::I.ZOCH,:E 01, 0.1200,!E e~. c.l~o"e£ eZ, 
ol.Z100,lE : 2 t o.ZIt;)~::£ ,ll. 
a.J·oo .. E :2. 0.)80"OE 02. 
AL.pPL II. SI· 
0'1 9 887£ 03. C' Z II ""E ol, 
,J.z7'127E :3. ill ZU8lE il3. 
0.3'1967E ~l. O.lb2Z3£ el. 
0.'IZ506£ jl. c.'I376l£ 03. 
i!"l.ll •• ,. 
0.0 • C.200~=E 01. 
0.12000£ :2. O.I'IO~OE ~Z. 
0.2"UOO:£ 02. 0.26u~O£ J2. 
O.l'QOC£ JZ. 0.l8000£ JZ. 
"I.P P I.II. 101· 
e."c:;o~£ 
O.II>C;Jl'lE 
0.Z8:;.00E 
u'~::C.~'lE 
0·22'1n£ 
u·Z99'10E 
O.J7'1aJE 
ill ~S 020£ 
O.'t=c:Oo£ 
Cl.loo!O';l£ 
0. 28 0.130£ 
\lo'tOCOOE 
: .. 
:2. 
'2. 
L.Z. 
C;3. 
... l, 
:3. 
'3. 
C 1 • 
e2. 
I;Z. 
0.6QOOO£ 
0 •. 111:300£ 
O.JOC~OE 
O."IU3E 
O·23 bS7E 
0.3I11 9 7E 
0.31:1 7 30E 
0.'IS361E 
a.oClooOE 
0.111')00£ 
~.3C"OO£ 
0.~1019E 
(!I • 
OZ. 
020 
02. 
03, 
ol. 
03, 
03. 
.01, 
oz. 
OIZ, 
OZ, 
.,.800t'0£ 
,.2001:0E 
o. HOllY£ 
0.~1'I6"E 
C.2'1~&3t 
O.lZ'IS3£ 
0. 39 99 3 £ 
".J 
c.e,'J~C£ 
O.ZCOOO£ 
o • l200r.£ 
0."102'1£ 
or, 
02. 
oz. 
02. 
C.31' 
Ol" 
03. 
01. 
OZ. 
OZ, 
02. 
C.IOCOIl£ 02. 
\).22000e: oz, 
e.3~'J0C;( oz. 
e.UI 7CE ol. 
~.ll7l(l£ Ole 
0."1250E 03, 
C.IO:lOt'£ 02. 
o.22eOO£ 0 2 • 
r..l'lOOO( 02. 
0.1959'1£ 03. a.z08SI£ el. O.Z2IerE ~3. 0.233.'1£ 03. 0.2'1.21£ e3. 0.ZS877£ OJ. 
0.Z7Il~£ ,3. 0.2 8l91E ul. O.Z9o'l7E 03. 0.3Q 9C'lE Ol. 0.l216a£ el. 0.3)'I17( 03. 
0.l'l'1'1E ~l. :.3593:£ 03. 0.l7187£ ~3. O.3S"""£ Ol. 0.3'700E el. C.'I09 S7E 03. 
0.~Z21~E 1l. Q.~3"7aE Ql. a'''~7Z7E ~l, 0.'IS3107£ Ol. O.~ • 
Rpl. II. 11·0 •• 2 •• ~ •• o •• !I.'IO •• 12 •• I" •• IIo •• 18 •• 20 •• 22 •• 2" •• 2' •• 28 •• l~ •• 32.,3"" 
3, •• 3e.''I~.,''2 •• 'I3.lS'I.'I3.3'~. 
Al.pp~ll' 71·l69.9.l71.2'l~7.l.396.S'~03.9,~13.a'''IS'6.~2J.Z'~2e'2.'Il~.".~~2''I. 
~SO.2.'IS7.1'~'3.8.3SS.~.ISS.e.S2.S,-36.7,_129.~.-Z2a.9.-320.1. 
-~13·~.-"S~.l.O.O. 
RpL. II. ~1·c •• 2.,,,.,o"~"IO •• 12 •• I~ •• 16 •• 18 •• 20.,22 •• 2'1 •• 26 •• Z8 •• l0 •• 1Z •• l~., 
llo •• l8 •• ~, •• 'I2 •• "3.3S".~J.l'~, 
AI. PPI. I I. S 1 • 1 8 I .9. I 9 ~. 5, 2iJ 7.0.2'19., • 232. 2, Z ~". 7 • ZS 1.3, Z40 9.' .2 8Z. " ,295.0.307.6. 
lZO.I.ll2.7'l'lS.3.lS7.a.37~.~.3&3.0'39!i'S.~~8.1.'IZ~.7.~33.2,~"S.8. 
tlS&f.3,:,.!:" 
~pLII.91. 
O.i.! , 0.2000:£ = I. O.~C:jt'E :: I , 0.6cOeOE o l • O.8:/JOOE of, • .:. ''l:JO~E 02. 0.1200':£ ,2. C.I~Ot::E a2 • O.III,-"':IE =-2. 0.180CO£ 02. 0.2:lCIJC£ e;l. :.22\)0(1£ oz. 
O.Z~OO:!E ~2. Q.ZO!)~O£ QZ. ,;).Z8,)0::£ ~2. C.lCOuOE oz. O.JZ·O;:;;£ C2. O.l~COO£ oz. 
~.looOC£ :2. O.l80':',lE Q 2. C.'If)~C"£ \,2. 0.,,1'15'1£ oz. O."I'I'~£ ")2, 
"I.P PI.II. 91· 
0.19321£ el. 0.20577£ al, :;.21 8 3'1E ~3. ;')'2l09 1£ Ol. ~·o2~3"7E ell. c.2;oO'l£ 03. 
O.Z.II/t1E cl. C·Z It \l7E QlI a.2Y31"E ';3. ~.lv"3\E el. ... JI887£ ~;3. C·lJI'I'I£ Ol. 
O.l~~O:lE ell O.lS'57E 03. a.l691~E e3. 0.l817!!E 03. ,.3"''I27E 1:3 • .::.'I06e'l£ Ol, 
Figure 2-1. SAMPLE CASE INPUT DATA (Continued) 
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_______________________________________ TN~-~1~6~73 i 
0 .... '''::£ ,:'3, C.'I3197E e3. C''''''15'1E ,; 3. : ... S367£ ill. O.t; 
RPLil,IOI. 
0.0 • C.Z:"~OE 01. ~.'4:G::.-:"[ ;;'1. l.6::'.lCO£ 01. c.8l0nOE ,I: I. ::.l"!:Ot'E ,:)Z. 
".IZooaE ,2. a.I'IOi,CE OZ. jJ.16':lC£ = z, O.IIIJeoE 0 2 • ".Z:)ozc. E OZ. :.221j0~E OZ. 
0.2'1000E :2. :.2 6OCC£ :2, O.2AC:l~E 'Z. 0.3:'JOCE OZ. C. 32 OI!IlE ;,Z. C.l'!CO!1E CZ. 
0.3'00.:1£ 'jZ, O·J80"lE ~l, ~·'tC;';'~E t,2, O'''1'J19E 02, C .'11 :)2 9E ,02 • 
ALI"I'LII,IC'· 
0.19S9 .. t: n, C'2J851E :3. c.ZzIC7E ;3. ;,. z331>'IE Ol. 0.2'1I>ZIE Ol. C.2!i~77E "3. 
0.2713'1E :l. !JoZ819IE Co3. O.Z9I>"7E el. C.3C'C'lE ~Jt C. 3 216C1E 03. O.l3lf17E 03. 
0.J'I1I7'1£ ~l. "'J593CE ill. a.l7l1t7E ~ 3. 0.311'1'1'1E Ol. O. H7CO E OJ. 0.'I(),57E 03. 
".'I221'1E ,3. C.'Il'!7Cf. r,3. C ... ,,727[ el. l.'IS367E 03. 0.0 • RPL 11.11'·0 •• 2 •• 'I ••••• y •• 10 •• 12 •• I'I •• I ••• 18 •• 20 •• ZZ •• 2 .... 26.,Z8 •• 30 •• lz •• 
3 ... j36 •• 3~ •• "~ •• 'II.UI9.'I1.029. 
ALPPLII.II'·J .. 9.",l'l9.5.JS ... 1>.36Z.S.l71.'.l~O.8.38S.'.39l,S''':3.Z'''IZ.l'''2~.7. 
'IZS.9,'I37.7.'I .. ,.Z.31>7.Z.21'.3.1'I9.0.87.6.5.9.-13'.).2.-llS.3.-"Sl·5. 
0.0. 
tll'L Il.IZ'·: •• Z.'If •• 6.,8 •• IO •• IZ •• I .... I' •• IB •• ZO •• 2Z •• 2'1.,Z ••• 28 •• le.,lz •• 
llf •• l6 •• l9 •• 'IC •• '11.26'''1.27. 
ALPI'LII'IZI·191f.2.ZC6.8.ZI9.'I.Zll.9'Z"".5.Z 5 7.0'Z"'"2ijZ.Z'Z9'1.7.J01.3.31~·9, 
llZ.~.l~S.~'J~7.I>'l70.1'leZ".JYS.3''IC7'B.~20'~'~l3.0.~'Is.S''1SJ.5. 
o.c. 
RPLII.lll. o. aC'..l~~E o.Q • O.ZOOCOE :)1 • o·q~~cee: "I. o .IIC.;)OCE 01. el. a.loacee: 02 • O.1200CE ,:Z, O.I'IOt.CE OZ. O.l/.':O:.:lE )Z. D.ISnOE 02. 0.2;:!)CIlE ilZ. C.2Z000E OZ. 
O.Z"IlO~£ :2. 1).260\.·:£ ~2. 0-28CIJCE ;2. :l.luOCOE 02. Ci. HOC;!lE 02 • o • 3 'I O.CIOE OZ. 
.,.3 60001':" ,Z. C·lBOC~E 32. O'~Q':'O!lE ~2. ".'I:;,SS3E OZ. o.1uSlt3E OZ. 
-LI'PLlltll)· 
0.1 983'1£ ell a·ZIO'IE 03, 0.ZzH7E ~l. O'Z3 6C'IE Ol. 0.2'1861E ol. (i.HII1E 03. 
0.2137'1E all :'Z863IE ,,3. ilo29~l:I1e: .. 3. Oolll'l~E ,,3. O.J2~~UE OJ. Odlb 57e: Ill. 
0.l'l91'1[ '3 • O.36I7:E Ol. C.37'12 7£ :3, . O.ll!·8~E Cl, 0.H9~oE .,3. :.'III'7E OJ • 
.,.'I"'IS'IE e3. 0.'Il11.:1£ ill. C'''~'11l7E ':'l. ,j.~Sll'i£ OJ. 0.0 
HPLII.I~I. 
0.0 • c·zeee::E 01. c·~r.J(loE ~ I. O., .. OOOE 01. o.S~oeoE "I. o.looOt'e: 0 2 • 0 0 ilODcr ,2, O.I'ID"Ce: ilZ. o,"::1\'E Q2. O.I8:lCOE OZ. O.2J!)OCE ,:2. 0.22000E OZ. 
J.Z'IODCE 02. Q. Z6aC/Of. OZ. C..Z8"J'JE :,;2. ~ol.:JOCe: 02. 0. 3 101'1£ 02. O.JIJZ'IE OZ. 
ALI'PLlltI'Il· 
O.ZSll'lE .,3. 0. a59CE :lJ, 0.Z18'11E ;l. 0.29 I C"e: OJ. a.lOllteE Ol • :.316 17e: Ol. 
0.lZ1I1'1E ~3. 0."..1 HE C:l. u·3SZ87e: ("3. 0.l61>'I'IE 03. 0.J7900E Ol. 0.l'IS7£ 03. 
·Oo'lO"IJ£ ':Il. C''I1''1.;~ 0:3. Q,"Z'Z7E 'J. o.~'!llIlE OJ. O.'!'18ZtI£ 03. ,J.o 
RPLlloISI· 
IJoO • C •. l0Jt:!E el. ':·'fcw'C!E Ill. :06t,CC'lE ci. Oo~COocE 01. o.loaDOE OZ. 
.,.IZooeE ~2. Col'lC';":!: cl. iI.II>OOr::;E .. Z. C..III·JOOE 02. O.2J'.)~OE 02. c.Z()7't'E 02 • 
0.Z080:E :z. ::. HS .. t'E Q2, 0.Z'I8~:lE 'Z. O.2 68 t':lE 02. C'.28BocE C'2, 0.Z9'1'19£ ;:)Z. 
0.29'159E 
.:IZ. 
"LPPLII.ISI. 
0.2.IS8E ,3. 00 Z7'llfSE Ol. O.ZB102E el. O.Z9'ssE Ol. a.liZlsE el. Col2,,71E 03. 
0·Jl72 11 £ :;l. C.·lH8SE \ll. J.lIl2'1IE ..J. ".l7"'RE ol. ij.Jd75SE el. u ol9 25 1E c.l. 
l).l9Z51E ~J. C'~OSI'IE Ol. ,,·'I1 '7 IE .. l. '".'IJJ27E c,l • C ..... 29"e: Ol. ::.'i'l!>92E OJ. 
0.0 
• A8HCI'·Zl'!BB"2'!30'l·'2"1"7·'2,!838o.2"620 •• 2~2~1·.Zl6e60.23c29.'2Ial'l •• 2r~8' •• 
1'7790.laoS9·'IS779·.12'1S~ •• IC5YO •• ltb~, •• 5Su~ •• ~1I~6"2892 •• II'IS •• zoc,u. 
NSCTrcS.S, 
I.AKENO.l. 
NAII.I!EO.',. 
TAU",OIII·c o .'1 •• a •• IZ.'I'I •• I ••• I!"Z: •• ZI.'I.ZSo'l.Z9.".3l.'1.l7.'I.l9.'I.'1I''I.50.0. 
rEHri£OIII.l.790'.79.5.79.2.80.'I.~1.7.3·7'.S.Z.79ol.7'.9.81.8.8,.9.90.:. 
Figure 2-1. SAMPLE CASE INPUT DATA (Continued) 
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NORTHROP SERVICES, INC. TN-1673 
IH:A a I 1 I. 8' IS. 
T "IB 1 I 1 • I , • Q. C • C. $ • I • 5 • Z. $ • 3. $ • ~. $ • S. 5. Is·. $ • 7 • $ • 8. $ • 12.75,.2<:. Z$ • 27.7$ .ls. 25 • '15.0. 
'~~OII.I'·'C.I.87.S.8J.ij.al .... eJ.I.79.7'79.A.79.9.e~.,.&o.I.$.d~.2. 
' .. 61.1.2'·Q.0.O.5.1.$.2.5.3.5 .... ·;.S.5.0.$.7.5.8.5.IZ.7S'2~.2$.27.75.3S.2$.~$.C. 
' .. aOII.2'·' ... 1.91 .... 86.1.82.8.81.2.2.a=.7.HJ.9.61.1.81.2.81 .... 81.2.SI.'.z.al.c. 
Ti8111.l'·0.C.~.5.1.$.2.5.3.S.'I.S.S'5.6.5.7.S.B'5.12.75'20.25.27.7$.35.25 ... 5.0' 
' .. aOII.l'.9J.'.9C.~.8~.:.82.Z.e~.9.Y~.S.8~.b.80<~.HI.,.dl.I.81.Z.2'SI.O,Z'SC.9. 
'A~III''''·O·~'C.$.1.5.2.513.$ .... S.S.5.6.5.7.S.8.5.:2.75'2~.2S.27.75.J5.2$."S,0. 
,,,YOII·'I'·~8'2.8$'''.82·3.~~.5.79'6.79.5'79.b.79·8.7T.,l~o.u.aU'I'2.YO.O'2.,9.9. 
"8111.$'.0.0.0. 5 .1. 5 .2.5.3.5 .... 5.5.5.6.5.7. 5 .8.5.12.75'20.25.27.75.35.2$,,,$.0. 
' .. &UII.$'·82.1.81·'.'9.6.78.7.78.3.78.2.79.3.78 .... 70.$.78.,.l·7R.7.78.a,78.9. 
'~81'1.6'·O.'.Q.5.I.S.2.5.3.5,'I.5.~.5.6.5.7.5.Y.5.IZ.75'2U.25.27.75.35.25.'I5.0. 
"bOII.6'.81.6.aJ.7.79 .... 78.5.'A.~.2·77.9,7S.0.78.1.7a.2.5'78.3. 
TA8 1I'.7'·C·0.O.5.1.5.2.5.3.5 .... 5.5.5. 6.5.7.5. 8 .5.IZ.75'20.25.21.75.35.2$ ... 5'0' 
' .. dDI'.7'·H2.1.80.9.79.~.78 ••• 78.1.77.9.78.C.78.1.2·78.2.18.3 ••• 78 .... 
TAblll.8'·c·c.C.S'I.5.2.S.3.5.~.5,S.5.6.5,7.5.8.5.'2.75'2C.2S.21.75.3S.25 ... S'0' 
T"b~II.8'·~J.C'.1.9.a~'2,7~il.7ij.S.2·78'3.7~.5.Z.7S'4.2'lS.8.3.7S.9, 
NAII"'·I". 
T~uA'r(I'·O·~.2.2S".75.17.2S.21.S.22.~.Z3.S.2~.5.25.s.24.5.27.5.28.5.29.5.30 •• 
'EHA'TII'·~·79 ••• 7y.S.7Y .... 7'.l.79.2.79'I,79.3.HQ'2.82.u.S'I".a6.9. 
SEND 
CAS~ END 
~LL OAT .. tAROS FeR THIS 'A5£ H~~E aEEN TRANSFEREO '0 OISII 
Figure 2-1. SAMPLE CASE INPUT DATA (Concluded) 
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Section I II 
SRB-IIID SAMPLE CASE RESULTS 
This section presents the prediction results for the sample case. The 
first portion of the listing shows the initial motor geometry and case control 
constants. The time solution results of the internal ballistics simulation 
follow this portion of the listing. The calculation time intervals used in 
the simulation were as follows: 
(l) 0.25 second interval during the start transient 
(2) 2.0 second interval during mainstc.:Je (steady-state) 
(3) 0.50 second interval during tailoff. 
In order to reduce the size of the resulting printed output, the .motor perform-
ance and increment dividing plane data printouts were suppressed 'for every 
othier calculation time point during the steady state and tailoff portions of 
the simulation. A complete listing showi~g the results of each time point 
calculation for this s.ample case is on file with EL-24 at MSFC. 
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DATE 071076 P'A(i[ 
------.- -----..... _-----_._---. -- - --_. ---_ .. " ... _-------"-" ....... -_._-_. -'-" 
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. --,,----------,,----------------------~ 
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'-,'- _._-----_._--
--_._---, ---_._----- .---------------------.-
- ., --------------'--•••• .-........ • -. ..... .......... _' •• ............. .................................... '................. · ........ _ .. ...._· ...... "I.n • ..------------------, • 
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. -- -------------------------
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P~9GRAM CONSTANTS. . .... -.- - -. --- -. - .- ... -.---.. -- --- -;.- .... --_ ... ----.: ;--1 
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(SeOEF!)'. -.JS99J20C-Q'I 
.. __ ._--_._- .• ---- --.-.-.-- .. -.-~.- --- ------- ."-- --------.---~--
_~ ____ . __ . ________ .. _. _____ "-=--.w_._. _____________ ... __ . .. ________ . ___ . ____ _ 
INE~T HASS CUHVE FIT COEFflCIENis 
, O[ INTI' ) • ... QOOOO,,!lO--------------------·--------
C0£INT(2'. 1.772'1571 
eO[I~'(3'. -1.1'1'2'105 
(O(INT!'I'. 1.112'1630 
'Ot:ll';tI~l. - .26021616 _. ----- ------------- .---.----------------------------
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CYLINDRICAL SECTION INITIAL GEOMETRY 
..... --_ ... _---_._-.. -... - .. --"-' ._------_._-------------
SECTOH PQHT AREA IAPRTS,) 
SECTOR • 
RfO--· 
•• 2 •• 3 •• 'I •• s •• --6 •• 7 • • 8 • 
.-. li'l'075 0 ... 32'1. 0750' -')2'1'0750---32'1 '0150 .-- 32'1 _0750'-32'" 0750 - '32'1. 0750-32'1'0750 
-----_.--,,; .• ' 
DATE 071076 "AGE 17 
~ 
]I 
2 .--..• 3';2.7750 332-1150' 332.7750.332.7750 "332.7750"332.7750 -.332.7750--.332.1150.-'------- -----------_.-
3 .. ·• --_.-.) 3 2.·7750--·)) Z. 7 750--33 h17 SC--3 3 2.77 S()--3 3 Z. 1-750-) 3 2 .. 77 50,-J 1 2,77-50_332 .. 17 So 
.. . ........ 3l9.8000 329.8000' 129.8UQO -)29.8000-.-329. 8 000' 32 9 .8000 329. 8000- 329.8000 --------------------,._ .. 
, 3 7 1.3250 111.J2ftO 371.3250 371.32100 37'"3:<:5037103260.371.3250-371.3;2&0---- -------_._------_.-.. 
... --,.--- 381.9000 -3\l1,9000·~el.9~00__3tl ... 9~OO-361.9000-381.9Co0_38t·.9000___38a_.900'"'0------------------------
7 ." ~~ 381.9000 38,1.9000 31JI.9000 - 381.9(l00 361. 9 000' 381.9000 36,.9000--381.9000 -
8 32'1.1250- 329.1250 329.1250 329'1250 329.1250- 329.1250 329.1250 329.1250' 
Ii 371.3l50" 371032 5 0" 371.3250 371.3250'· 371.3250" 311.3250 -371 .32~O-37 h3Z:'0 
10 )01.9000 Jtll.YOOO 3t1I.YOOO Jel .9000 ' 36 1.9000 31n.9000 3 8 1. 9 000 3BI.9001) --- --. - -...-""-- ---
It 381.9000 . l81.VOOO-· 3UI,YOOo·--381.9000·"·361.9000 381.geoo 36~,9000--381.9000 ------------------------, 
12 -.- ---. -315.2000---;375.2000- 375 .2UOO-375 .2000-3 75 .2ooo--Hs. lOu0---37!h2000-37S. 200""-----------
Il ; 19 I .ll 25 391 • 3 1 25 39 I • 3 1 ,,5 J 9 I • J I 2:' - 3 Y I • 1I 2:' .. -39 I • .) 1 25- J 9 I • 3 I Z S '-391 .3 I 25----'-,.:.....-------0 
1'+ 638 ." I 25 638 • ·tt 25 (,.) II ... 1 25 63 11. '+ I 25 6311 • 'i I 25 63 8 ... I 25 630 ... I 25 .. 638 ... I 25 - --- ,----~/ ... II!'-----------
I a 6112. 2000-6t12. 2000--662. 2ceo - 682'2000-'6 11 2.2000-682. 2CoO'--682. 2000-&6 h ZOOt)------...,---iihr'trlf"llflf-------------
---.----.. ---"""'i.~J!lP------------
.-.".- ...... - .... - -- ---~.. .-------I.4'1h!s.~'---------------
.. ----- I . 
.. ----------------
-,- -- .- -- .. - ,---,---._-------_._------
-.-.. ---.---- 8 
,------ .. _-----_ .. _------_._-----------
- ".,,------------_. ---------._--------, 
t ' .... , . ' 
.. ----....A ~,-~......,~ ........ ....,- .. ~.--~- ~---~~-, ,.,.- ....... ,,-_. , ... --~, .. ,,- .. -,-.. ---.-.. -----~-~-.-~~-,..-...--~-
------~ .. ----,-.. 
r--
-.... --.-- ... -"~- ~ 
.>f.'~'J.« .. -",~ "''''1~>'~!;<'JJ::'ifi,!' _ '-:s.::: :":-. _ __ :'-;- ~~!m!e~.f*'l;~~~YZiIi. .~ _ y 
~ 
, 
, 
.''''~'I'''\ ,,-
-j\ ",----------_. ----...... --.-~ ._.- ---------"',-
I· -'-'-'-- "DATE 071076- "AIiE 19 
.~~.- ... --~,..,..,--------.-.---------.------.~--.------'----~ .. --,_ .... --"._.- .. -------- ------------~----- ._._._----------------
IiE~1.l END 
OU .-. '-'8E "--'-'-' '-' -" AUEH -. --- ... - NEND .-.---.. DELH .-. '--' -------------. -- ,----------_ . . 
'h 2000.000.·0.1 J!.OO.OIlOO.O.OO _.9 .•. 0.000000+01 ___ L_ 2.2810000.0 I 
Itrl -·-···----n-'trr--~l.rE ~[2 ~EI'--- ·-----nE2 -rf~ H£IrR-------------· 
2.ICJOOoo.ul 1. 57 0796J.OO 1.276~~~'e+OO 2.IOOOOQC.OI O.OO(ODCO 6.9270798+01 6.9270'98.01 6.9210798+01 
Vft.O . .. ··_·-Va- 'lAUEO'TAUEI .. CAt "-'-C8£' •.. ""'CCC£ ~CV£------' 
O.UO~OOOO 7.9213067.0S 8.62~82~000I O.OOOOOijO 0.0000000 0.0000000 2.09S1773.0~ 0.0000000 
coet: COvt: CECE (EVE 
B.bOZ26~6·CS 8.~OJQOOO+01 9.2~23780.06 2.09S777l00~ 
... -. _._ .. ---- ----.- _._-- ._-_._--_ .. _ .•. _ .... ---... ------ .. 
ftulZLt: (NO·" .... - •. ".. . .. - .. --- ------. 
(lEI BE AO(H· · .. --NENO·-OELH 
9.0000000··01 - 1.00000001+00 9.0UOOUOO.01 2 ....... Z.2810000+01----·-,---:---------- - .•.. --.----------------
~EI ALf'EM ALfE RE2 HEI HE2 HEO HER 
. OJ. ~ 0 000 0 C. 0 1'- '1'.51 tr7' 6 3.00-- e ; ., s '3 t !o7~D1---'; SJOO"OOlH"~n; ocnm:roo S. 5 [J'177:tJU.D.1 -- 5:;50977"01l.O'T---'7-;-7.,tJ77'''O''''.''-';0'"''0'''·Ir-· --------. 
"flO veE TAUEO T;.lJEI CAE eBE CCCE eeVE 
2 oil) I Us I ·:16 I. C6 J'f B~ .).06 6. a'8 36 If 2.0 I 0.0000000'- -- 0.0000000' .-- - 0.0000000 - ........ 2. 021j 302900"· 0.0000000 
cp(l:' COVE (CCE eEV[ . 
• • t! 2187 26·06 1. 8 000000.02 'I. 0 9 '2133.0 7 2.02'1302'.0'1'- -- ---- --.-.--- ... - -_ .. - -- .. - - ....... . 
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DATE 011016 PAGE 20 
. --.. - ----------. 
I Gt; I T1 ON Tl ME" H-ME-( S , _OuDOOOOO 
-- - -_ .... -_. __ .--- --------.-----
PARAMETlR OESCRIPTION (UNITS) 
MOTOR PARAMETERS: 
'PROGRAM 
NOMENcLATURE. INTlRNATIONAL ENGLISH 
---.--.~----. -------~-------------- --.--.-~ .": '" .. 
TOTAL OELI~EHEO THRUST IN,L~f) fTOEL .00000000 .00000000 
TO r AL V HUUM THRUSt _. (N·'1.51") - fHAC .(jOotio.~Qn .00000000 ..--------------------
,"RuST CON1RIUUTION Of INERTS (NILSF) fl .GOaDDOOD' .OOOOODOO 
UlLI~ERt:O TOTAL :t1PULSt IN-SILDF-~I -------. SRMOT!"--' --, .00I;;UOOOO -:------ .00000000 .~- - --_. .- ----------, ... _._. 
TOTAL VACUUM SPECifiC IMPULSE 15.51 TISt> .OOOOQtJoo .1:'000:1000 
VACUUM TOTAL IM"ULSE CN~Sll6F_51 ._-..... SRMVTI ,--".,-_ ..• 00:;00000 ------: .OOCOOOOO 
Tllf\u5T COEFfiCIENT Cf .ooooroO",i:.! ··..,;·.".OOOOlJilOO 
GkA n. t) I-;CHAH6E t1A!)~ - rL01lRAT[' ClCli15 .1;"1'1'/5' W.DOT .00000000' '.0000,]000 --....,-----------------
fLU'IRAl[ INTEGRAL ("I.,LOMI SI1DOTN .00.)(.0000' .00000000 
INlfiT MASS f'LOWHATt: (I<G/S,LBH/SI . ".-. -. - MIF··-------· .00000000 .00000000 
I t. I: K T MilS S f; E H " I N I rj (, ( K (, ,L U M I 1'1 I R 3331. !) J 2 6 .~. 1357.9999 
T II T AI.. ~U~tI. "Hf.A 1"'.·2, I rh .21 1081"OT"----·--- 533.79079 ',827389.79 
TOTAL PkOPI.LLAI>jT VOLUHE (M--301N--31 vr' 28Y."6IH3 1766 .... 66. 
P!fOPCLLANT MASS REMAllllllG IKG,LBM} iiif" ~0687{j.JO 1117 .. 15 ... ::---------------------· 
TuTIII.. (,A5 ~.ASS IKG.LUMI WGTOT 2.3 .. 76111 5.1757267 
""1'10 of SPECIrlC HlAT!'i GAM A - 1.15915'10 1.15915'10 
MOLlCULAR "ElbHT Of GAS (KG/MOLEILBM/MOLE) AMW 12.68 7001 27.9700 .. 9 
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.. Ed tH,lHIOUT 1',(REMeNT LOlAT ION'. I nO'l. 78 I 0 ---. 5ECTOH NO •. - 5 - ... - TAU •. 32.870r---TAUWDP • -32. 8707--T:I1E--87.00 -----------, --
~CH HuH~OUT INCREMENT LOCATION • 100".7810 SEcTOR NO. 6 TAU. 3Z~6707' TAUWOP· 3Z.&107 TIME. 87.00 
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DATE 071076 PAGE 'I,S2 
. -_ ... -.-~- -_._--------------------------, .----._---_. .------------------------------------~------,---
IG~lT'ON TINE, TIME I~) 
~ARA~lT£R DESCHIPTION IUNITS, 
MOTOK PARAMETERS: 
88.000000 
- f'H!H.ItAM 
NOMENCLATUt(E INTlHNATIONAL ENGLISH 
T0TAL OlLlvEHEO THRUST IN.leF) FroEl IOq03q51. 2338788.9 
TOT"L VACUUM THRUST -cN',Iun' F-nIAC ro 'I 53'1 I 9; ,2'l5C13'f',,!>"" 
TIINuST cordRIBUTION OF INERTs IN,LBF) FI Sq"'06.6B7 Iz3q3.'i16'1 
ttLIVltH.tJ 10T~L IMPULSE. IH·5,l~F.S)··-·---- - SItMOTI-~·'·:-:---·'--·- .'19105737+09--- --.• 22279'/0100"'" 
Tlil~L VACUI)M SPECifiC IMPULSE 15.5) TlSP 25".bO'~'f7. 256.60Yq2 
._-------_._---_. -_ .... 
VACUUM TOT AL I HPUL~I:. I N.S .LBF.S) , .... ----. -' SRMVT, .1 O'ltl'!O[!6+ 1 0----·· • 233'10V3~+09 --.-.------------------.- • ., .. - .. 
Ttl H U 5 T ~ 0 c.f F I , I E In C Fl. 62!j 5 25'" 1 • 6 2 5 5 2 5 ~ 
c;f<1I1 to lJ,j SChAtiGE MASS t'LO"HATEuIICGr~ ,TOM!S I 1'I00T - 'q 12'1.7161 9093. 't'tZq -----------------------~--. 
fLOnHATE I',Tt.GRf.L IP:<>.Llj/lI SilOOTN q(j",qU9.'10 '0276'11.60 
P,U<l I1A 5 5 f ~ Otl/{ A TE. I K u 1 5, LIl M/51 .- -----.. ------. M' f --..... ------- 29. 'I 69f,9 'f .-.-----.. , 6 '1.968231 
!tiU<l Mi.'iS HEMl\llUIHi 1t.<>.LbM) tllR IIV3.31n1lS !'i6,.5632 
JU1AL buttN AkEA CM··Z;IN •• ZI · .. ·--·-·---···· .. 1I8To1' ·----·--·-·· .. 255.U7/162 .. -·--::...._·396612.66 
T!JIAL PItOf'ELLANT VOLUME. IM •• 3,IN •• 3) Vf 56.'166616 3'1'f!>II:)q.3 
P;HI"CLLI('1t t'1A~S RtMAlflING'-aG',1:3H1 Wf 960,,7.733 2fl7'19.[)I-----~------------' 
T01AL (,A5 "'A~S tl<<>,LUMI . ViGTOT 125).5Z7) 2763.55'16 
;0 T 10 Of 51'£ CI f'I C 111:. A T 5 '- - ... -_ .. --- GA MA' 1.15 '11198' '--I. IS 9 719 8----------'--..,--------
I'IOLU.liL.A.R "UC,uT Of (,105 IKG/MOLE.LBI1/HOLEI AMW 12.0'16580 2B.321678 
'H~""{ TlH I ~T I C EXHAUST vlLOC I TV" rM/S .fT 1S1---CSTAR 1559.3qS7 5115.9733 
KAXPiUH CHANllE.R flACH NUMllt:R AHPN .936'11'10-01 .936'11'10-01 
,. t. A u £.til) ... A k 0\ H t:: l' E t( S; - ----- .• '-- ------------'--------------
Tor"L P~[~SURE IN/M •• 2,LOF/1N •• 21 PH .'11352606.0' 5,9.7688'1 
t'"tSSVIIE, IHIlGf,AL IN!S/M··2.'LIlF.S/IN •• 2, SPHDT .q3738'179+11 6)'137.301-
guitN __ kE..~ IM'·2,lfj··ZI .AHH 5.9595906 9237.38'10 
aUrq; ~AIE IM/S.IN/S)·'-·· --.-- ... -.. RBII,.,-- .'iII'I366J8-01';36I'S527 
olSTAllCl 6L'RtlEO IM.ItO TAUl:ll) .H56071BI· 33.703615 
." ''IV f' f L LA >j T - VOL UNE 1M •• 3,1 N •• J , vTH 1.099 U Db 9' 67 D.b 5 '''!)i r'~-------------------------
;;~S VOl..UI1( (H·.;3,1"'.3) . \/PH 5'f.ou'l!l25 32'SS76.6 
C.A~ :5' A rI C TEMpERA TURI:. I OEG . l\.OE.fi-·R I PRNT r[T31 '3397.7358 6115.92'15·'-----------------------
CYLI~CHICAL SEcTION PARAMETERS: 
RAOUL tlUH" AHE" Ht·.Z 01 N··Z ).- .. - -ABCYl 2'19~'190J 387315.28------------------------
"E.->,-,LrH ,I ~.«( BUI{/l Ai<l:.A I M.·2 ,I N •• 2' ASSLOT .OOCQOooo .00000000 
P II op E t, L,,'·"· VOL U n E' HI" J-;l Ih. 'J ) vTCTI: 5'5:-36 S'611-.3,--------..:...3 37861 B-; 8'-----------~----------' 
(,~S VOLW1E· I/'!·.3.IN"31 yp 233.'III'5Z 1'12'18'105. 
HT I.rjOPA:I($\MLTER5: .-.-----. ----------------------
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